(Received 12 April 1994; accepted 4 July 1994) Summary &horbar; The relationship between cytoskeleton and morphology of cumulus granulosa cells in expanding bovine oocyte-cumulus complexes (OCC S ) cultured in vitro has been investigated by the means of indirect immunofluorescence and transmission electron microscopy. The round-shaped cells in unstimulated control OCCs displayed a homogeneous distribution of cytoskeletal networks and cytoplasmic organelles. Luteinizing hormone (LH) stimulation caused the redistribution of microfilaments (MFs), accelerated the development of Golgi apparatus, and led to the generation of lipid droplets in cumulus cells. These changes culminated in the elongation and polarization of cumulus cells and in the extension of the cytoplasmic networks of microtubules (MTs) and intermediate filaments (IFs) into the newly formed cytoplasmic projections. The culture of OCCs in the presence of microfilament disruptor cytochalasin B prevented cumulus expansion, formation of cellular projections and cell elongation and suppressed the development of the Golgi apparatus. On the contrary, cytochalasin had no effect on the abundance and distribution of lipid droplets and on the integrity of IFs and MTs. The present data support the hypothesis that the response of cumulus granulosa cells to LH is partially mediated by F-actin. cumulus expansion I oocyte maturation I cytoskeleton I F-actin I tubulin I vimentin Résumé &horbar; Les microfilaments, les microtubules et les filaments intermédiaires jouent des rôles différents pendant l'expansion du cumulus oophorus bovin induit par les gonadotropines. Les (Dekel et al, 1979 (Eppig, 1980; Larsen etal, 1986) . Consequently, meiotic resumption has been explained by the cessation of the uptake of granulosa cell-generated inhibitory molecules into the oocyte, due to the downregulation of cumulus cell gap junctions (Larsen et al, 1987) .
In contrast with these findings, the recent studies of Allworth and Albertini (1993) (&Scaron; utovský et al, 1993) . To visualize the Golgi apparatus, we used the anti-Golgi CTR433 mouse monoclonal antibody recognizing a Triton X-100 extractable antigen of the medium compartment in the Golgi (Jasmin et al, 1989 (Draber et al, 1986 ). fig 1A, B) . Numerous small microvilli were found at the surface of these cells ( fig 1A) . A 24-h culture in the presence of LH induced the expansion of cumulus oophorus and the extension of intercellular spaces. The cells acquired an elongated shape, characterized by the polarization of cytoplasm and the formation of a large radially oriented cellular projections (fig 1 C) . These projections contained mainly bundles of IFs and MTs (fig 1 D) , but the opposite cytoplasmic pole was generally occupied by large clusters of lipid droplets, a well-developed Golgi apparatus and abundant RER profiles (fig 1 E, 4C (fig 4C) . At the ultrastructural level, the MTs were also associated with the stacks of the Golgi apparatus ( fig 4D) . The clusters of lipid droplets, appearing as a consequence of LH stimulus, were regularly embedded in large bundles of IFs ( fig 5C) .
The IFs were often closely associated with these droplets ( fig 5D) (Sutovsky et al, 1993) . Whereas previous studies proposed that MFs could promote cumulus expansion by directing the endocytotic removal of cumulus cell gap junctions (Wert and Larsen, 1989; Chen et al, 1990) . As well as cAMP-dependent protein kinase (PK-A), the LH receptor activates the phospholipase C-dependent regulatory pathway (PK-C), which induces the assembly of Factin (Davis et al, 1986; Phatak ef al, 1988) . Moreover, LH-receptor distribution coincides with actin-loaded compartments of cytoplasmic membranes in granulosa cells (Amsterdam and Rotmensch, 1987 (Almahbodi et al, 1993) and granulosa cells (Silberzahn et al, 1985) . Their accumulation in granulosa cells reflects the increased turnover of precursor lipid cholesterol during the LH-induced conversion from estrogen synthesis towards the secretion of progesterone (Collins et al, 1991 ) . Intracellular transport of cholesterol was found to be vimentin dependent (Sarria et al, 1992) . Experiments with microtubule stabilizing compounds such as taxol and colchicine (Carnegie et al, 1987) indicated that MTs control the cytoplasmic transport of lipid droplets. However, our study and others (Almahbodi and Hall, 1990) .
It is of general acceptance that MTs are involved in the polarization of Golgi apparatus and the control of cytoplasmic transport of Golgi vesicles (Vale, 1987) . Since the close localization of Golgi with MTs has been described in bovine cumulus cells (this study) and in cultured human granulosa cells 
